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Abstract 
Textbooks use a lot of visual materials to support teaching. In many cases student textbooks include attractive 
illustrations more for selling purposes. To support the educational design of student textbooks illustrations, photos and other 
visual materials that focus on student learning should be included in the book.  When we discuss student textbook illustratio ns 
as being supportive in the learning process, several authors (Holliday, 1990; Molitor, et al., 1989) state the importance of 
illustrative material in textbooks as the source for knowledge acquisition, which contributes to the interactive process between 
the learner and the teaching material. 
The aim of the present study was to investigate the design of 6th grade science textbooks, conducting group interviews 
and to make recommendations for the designers. During the interviews students` opinions were studied in regards to how they 
interpret different visual solutions – photos, pictures, drawings and schemes. The results showed that students prefer big 
format tit les, large and clear illustrations. They also prefer if the text is referring directly to the illustration, it  enables to 
concentrate and find necessary information in the picture. Tables and schemes help to summarize the text and they also bring 
out the most important details. Students would like to have more tests and experiments in the books, so that they can activat e 
the learning process and offer more excitement and motivation during the lessons.  
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1. Problem Statement  
Textbooks use a lot of visual material to support the teaching process. In many cases, student textbooks 
include attractive illustrations that are meant more for selling purposes. To support the educational design of 
student textbooks illustrations, photos and other visual material that focus on student learning should be included 
in the book. When we discuss student textbook illustrations as supportive in the learning process, several authors 
(Holliday, 1990; Molitor, et al., 1989) state the importance of illustrative material in textbooks as the source for 
knowledge acquisition which contributes to the interactive process between learner and the taught material. The 
didactic effectiveness of illustration is not only related with the quality of them but also to learner and his 
previous knowledge. So for illustrators and designers it is a challenge to provide textbooks that support student 
learning in the best possible way – taking into consideration different learning styles, levels of previous 
knowledge and many other relevant factors.  
The research interest in school textbooks has been based on more or less on the implicit assumption that 
educational media influence, persuade or mould their readers (Kalmus, 2004) and therefore it is important to 
investigate how visual materials supports student learning and what recommendations can be made to the 
designers 
 
2. Theoretical background 
 
2.1.Illustration supporting different learners  
 
According to Gardner`s (1993) multi-intelligence theory there are seven different intelligence types. 65% of 
learners are considered to be visual learners and their visual senses develop fast. 30% of learners are auditive and 
only 5% of students are kinesthetic learners (Gangwer 2005).  When we discuss pictures, drawings and schemes 
in the study process, visual-spatial students (VSI) benefit the most. According to Burnett (2002, 131–132) visual-
spatial intelligence means the ability to think via pictures and images. He states that it gives a person an ability to 
see things and their location in the room. Burnett and Jarvis (2004, 66–67) argue, that visual learners draw, 
doodle, watch TV, read books, imagine themselves doing something, look at maps and pictures. They are also 
prone to dreaming, make themselves „invisible“ etc. Those learners are also successful in orientation games, 
chess and imagination (Lazear, 1993, 13). According to Leppik (2000, 116) some students connect memorizing 
with visual elements. That means that those students are more successful if they can connect semantics in their 
memory with something else- often with a visual element. Several authors have referred to the principles of 
didactics and they believe that it should be taken into consideration when designing study books and planning the 
learning process (Leppik, 2000, 109–110; van der Stoep, 2005, 60–61, 66–68) e.g. examples, linearity, 
individuality, activity principles. The information is stored better when it is saved selectively and given a 
meaning (Coltheart, 1980,187). Therefore it is understandable that information in the study books should 
combine the text with illustrations that can be divided into two – descriptive and visual. Texts are usually 
descriptive, with the exception of mathematical formulas that are regarded as descriptive as well. Images, photos, 
maps etc. are regarded as visual, also miniature models of constructions, line diagrams and schemes are regarded 
as visual forms of presenting data (Schnotz, 2005,52). By creating possibilities for meaningful learning by using 
text and images, we engage different cognitive learning processes and connect new knowledge to the existing 
one. Understanding the text and the picture is therefore not only about existing knowledge (Schnotz, 2005, 56, 
62; Fletcher & Tobias, 2005, 118, 123; Kalyuga, 2005, 328) but it is about previous knowledge as well. When 
students have little knowledge about the subject then the illustration can support the understanding of the topic in 
a great extent. For example, Paivio`s double coding theory (Paivio & Clark, 1991) discusses the illustration as 
supporter of the text and the text as a clarifier of the illustration to better understand the concept. The material is 
better understandable and more easily learned if it is presented both in words and pictures. Leppik (2000) says 
that some students are successful in learning if they can link the semantic part in their memory with something 
else, often with an image or visual element. He also brings out that there are more than half of such students in 
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the classroom, so it is important for a teacher to take this into consideration. According to some authors (Cook, 
2008; Leppik, 2000; van der Stoep, 2005) there are certain principles that should be followed when designing a 
student` s textbook. Illustrations should be used several times, so that the new material is learned well. Individual 
approach is important ie. taking into consideration different student types and level of complexity of tasks. 
Students are activated and they are motivated to learn by illustrations; the design of illustrations must take into 
consideration also the age of students, but they should not be too complicated as the child would then not focus 
on it. 
Illustrations are not the material that can be regarded as easy, students should get a concrete task about the 
illustration and the result should be observed by a teacher (Cook, 2008; Carney & Levin, 2002,10). Using 
illustration in science classes is applicable for the following reasons. They help to:  
 Describe the situation 
 Describe and identify characters 
 Develop the content 
 See things from different perspectives 
 Help to understand the text, which becomes more coherent and meaningful (Carney & Levin, 2002, 9). 
Therefore, designing illustrations and compiling textbooks with visuals is a task to be taken carefully and 
meaningfully. 
 
2.2. Functions of visual material 
 
Images, schemes, drawings and tables can play different roles in the learning process and it is necessary to 
know what purpose they carry for the learner. Different authors (e.g. Levin, 1981; Mayer & Gallini, 1990) 
describe visual material as carrying different functions and purposes, mostly that they help to focus on the text 
and make it easier to understand. Learning is supported when the text and pictures support one another, making 
the text more easily understandable from one side and giving more profound information in addition to  the 
picture from the other side. 
According to Levin (1981) there are five picture functions that support text processing – decorational, 
representational, organizational, interpretational and one more unconventional one: transformational. 
Decorational pictures serve the purpose of decorating the page and do not have a tense relationship to the 
material that is being learned. Representational pictures “discuss” one or all parts of the text and are usually used 
to illustrate the page. Organizational pictures have a structural framework for the text content. Interpretational 
pictures serve the purpose to explaining difficult texts. Transformational pictures include components that 
support memory enhancing and serve the purpose of improving the student`s understanding of the information 
presented in the text.  Therefore in student text book design, pictures can play an important role in supporting o r 
not supporting the students learning process. 
Hunter, Crismore and Pearson (1987, 127) group illustrations according to their linkage to the text and what 
function they carry, either by being supportive, detailed, summarizing, confirming or comparative. 
We could view the connection between the text and the illustration as the most important function, because the 
reader must divide his/her attention between the image and the text. This sets the requirement for the illustrator: 
should, for example, the image and the text be located on the same page (Fletcher &Tobias, 2005, 121; Mikk, 
2000, 290, Schnotz, 2005, 65; Tang, 1994). Different authors give advice for designing illustrations that support 
student learning. Leppik (2000, 117) says that when looking at the title, the object is being assessed as a whole 
and emotional- evaluative opinions are prevailing at that stage. After the first perceptions students can take an 
emotional position towards a new material. Mikk (2000) draws the attention to the fact that  symbols and markers, 
i.e. different markings connect text to the image so that illustration legends could be relatively short and clear; 
colors should be natural- grass being green and the sea blue. In case some colors carry an abstract meaning they 
should follow that meaning through the entire textbook. The visual and emotional efficiency of colors should also 
be taken into consideration, as too many colors distract the reader`s attention (Marr, 2010; Mikk, 2000, 286–287). 
Illustrations carry the task of supporting the understanding of the text and complement the material. The fewer 
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different objects are present in an illustration, the simpler it is. Several authors recommend that a good illustration 
should not include more than 7 objects or elements (Mikk, 2000; Tang, 1994) and that common symbols should 
be on the map tables. Formulas or other schematic illustrations should be familiar to the reader. Those symbols 
should be also defined and every new symbol in the illustration should be presented in the text as a new 
definition (Mikk, 2000, 88). 
Taking the abovementioned into consideration it is important to investigate not only what supports student 
learning, but also what disturbs students when we discuss textbook illustrations. 
 
2.3. The characteristics of a good illustration  
 
Information is processed well when the text is linked to an illustration; therefore most learners want to work 
with them. A good illustration should be attractive, create interest, emotions and create a desire to explore and 
analyze it further. When we talk about student textbooks the illustration should support the text, linking it to 
previous material.  
A good illustration should approach every learner, but individual differences among learners are quite 
remarkable. How to create an illustration that every student understands? One option is to use two types of 
illustrations – simple and more detailed/complicate. First, a student should focus on a simple illustration and then 
they can proceed to a more complicated illustration, which still should not include more than seven objects, if 
possible. Many authors advise to keep illustrations simple, with little elements (Carney & Levin, 2002; 
Chrosniak, 2009; Mikk, 2000; Schnotz, 2005).When designing a student textbook we should bear in mind that 
illustrations that are too colored and full of different information makes understanding more complicated, 
because a student does not know, where to put his/her focus. It can also complicate the learning process, because 
there is too much new information (Esposito, Malebra & Semeraro, 1995, 467). Antonov (1988, 103) claims, that 
when there is no background information, an individual will spend 33% more time in order to understand an 
illustration, if compared to the illustration with a background information/previous knowledge. The simplicity of 
an illustration means using fewer elements, clearer and understandable details and also clarity in background that 
is linked to the illustration. A good illustration is linked to the text that helps to process the information, both 
verbal and visual. When a reader absorbs an illustrated text, he/she should divide his/her attention between a text 
and a picture so they should be placed on the same page. Multiple authors (Fletcher & Tobias, 2005, 121; Mikk, 
2000, 290; Schnotz, 2005, 65). Mikk (2000) recommend that every new symbol in the illustration should also be 
represented by a word in a text.  
 
3. Methodology 
 
The comparative study was carried out upon request from the publishers of student books. The aim of the  
study was to compare 6th grades science textbooks from different countries and to conduct group interviews and 
make recommendations to the designers of textbooks. During interviews they studied how students interpret 
different visuals, like photos, drawings, schemes etc. 
The aim of the group interviews was to find out students understandings and perceptions of the design of the 
student books, related to achievement of learning goals. Structurized group interviews, as a qualitative method, 
was used, because it enables flexibility in clarifying student` s answers. It also enables to observe the gestures and 
mimics of the interviewees. Group interviews are also efficient, because data is collected simultaneously from 
many individuals. This method is suitable for children, who can easily be intimidated by the presence of a 
stranger asking questions (Cohen et al., 2007; Creswell, 2008). Group interviews were planned and conducted in 
four blocks; one recorded interview lasted an average of 26 minutes. Interview, consisting of four blocks was 
chosen, to get feedback to the functionality of an analyze model, created by researchers to analyze the design of 
science textbooks. 
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4. Results and analysis of group interviews 
 
Interviews were conducted among 6th graders. There were 19 participants, 8 girls and 11 boys. Students were 
divided into four groups. Science textbooks of 4 different European countries were used during the interviews. 
Interviews followed the logic of four blocks: 
I block– Students` first impression of the design of different student books. 
II block – Interview related to the designed model (appendix 1). 
III block – Comparison of illustrations, explaining preferences and choices.  
IV block – Explaining schemes, random choice. 
 
4.1 Results of group interviews 
 
I block- Students first impression of the design of different study books  
 
Students who participated in the group interviews were introduced to the science textbooks of 4 EU countries 
(A,B,C, D) and they were asked to point out their preference and to explain them. In the table below (table no. 7) 
students opinions, according to their first impression are presented. 
 
Table 1. First impressions of the science textbooks 
 
textbook A B C D 
First 
impression 
Pictures are too 
small and 
„foggy“. Instead 
of drawings 
there should be 
photos.  
Too much history. 
Big format, big, 
detailed photos. 
Clear, 
understandable, and 
appropriate pictures. 
Not too much text. 
The negative side is 
the thickness and 
weight of the book. 
Students` favorites. A lot 
of tests, experiments, real 
life pictures. Many 
illustrations, some 
interviewees` mentioned 
that therefore the material 
is a bit vague, not so much 
information, what was 
expected.  
 
Students like textbooks that include experiments and tests. They also like real life pictures i.e. photos. 
According to their answers learning is not supported by small pictures and too voluminous books. 
 
II block – Students` explanations of the importance of pictures and text in the textbooks 
 
Students` answers indicated the importance of titles  being separated and specially designed. They understand 
the material better when the titles are colorful and outstanding from the rest of the text. Answers of students 
include notions as following: Titles should be colorful, big font, or bold print ...; Subtitles do not have to be very 
big …; every topic could have a separate color. 
Students pointed out that pictures should be colorful, because it supports learning and better understanding as 
well (Colorful pictures are better images ...; the topic is clearer then ...; Colorful picture explains the topic 
better). 
To understand the material better, students like diverse visuals. Some respondents pointed out that the 
illustration should be concrete and clear, but some expressed the opinion that illustrations could also include 
additional information about the topic (It depends on the topic how much information should be in the picture ...; 
Less things on the picture is better, it is easier to look at and details are more clear ...; more detailed pictures are 
better, where you can also see the environment or surrounding nature). 
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At the end of topic we tried to find out how students value summarized pictures. Some students said that such 
summarizing visuals is  helpful and important, but some did not see any effect of these pictures for a learning 
process (Summarizing illustrations are important, because then you get such an overview, what was discussed in 
the chapter ...; these are not important, because the chapter already had some illustrations and it is just 
repetition ...). 
Presenting the material in compared schemes, the students said that tables and drawings were extremely 
important. According to students` answers reading schemes and tables gives more concrete understanding of the 
new material than just reading the text (The scheme or a table clarifies better, because the text can sometimes be 
confusing ...; Schemes and tables make everything really clear and then it is better to understand ...; It is better to 
study the table, because more important things are stated there ....; It is easier to study in pictures ...).Most 
students participating in the interviews considered it important that the picture and the text were on the same 
page. They explained that it was more comfortable and also quicker to study the text and the picture at the same 
time, although some students did not consider it important (It is better that the picture and the text are on the 
same page, otherwise you do not know what is what and it is also more comfortable ...; When the text discussed 
the picture, you can immediately look at it ...; Well, it is not so important ...). 
Acquiring new information only in the form of a text was not supported by students` answers, as they 
explained that illustrations can give real vision and also help to memorize things better. (It is very important to 
have a picture next to the text. Otherwise you do not understand the principal, you cannot understand ...; text will 
be memorized better when the picture is also there ...; it is important to get a real understanding about what is 
being learnt ...; just plain text … it is boring). 
Pictures, next to the text should discuss the same topics as in the text, otherwise it creates confusion and 
misunderstanding among students (It is important for me that the text and the picture are about the same thing. 
Otherwise it can be really confusing ...; Other pictures can be confusing ...). Additional information, including 
new marking, should always be explained in advance, that supports learning and reading the information on 
schemes and drawings (Explaining in advance is important, otherwise different maps or charts have different 
legend, you can really read it wrong ...; It is important, otherwise you do not know what those signs mean; The 
whole text-book should have the same style legends ...). 
The results of interviews show that students like titles that are outlined, markings that are depicted on 
drawings, schemes and pictures that follow the same style or a design in the whole book. Students also pointed 
out that the text and illustration should be on the same page and that they wanted the pictures to look natural (e.g. 
photos) as it helps them to learn better. 
 
III block – Comparison of illustrations of common themes, explaining preferences and choices.  
 
The photos, drawings and schemes below are presented together with students` explanations. Students on 
some cases preferred illustrations from more than one textbook. 
 
Photos of lava 
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Textbook A Textbook B     Textbook D 
15 students out of 19 7 students out of 19 4 students out of 19 
Students` explanations: 
These pictures show the volcano 
erupting... 
This is volcano eruption and 
lava... 
The colors here are really 
beautiful... 
Students` explanations: 
Here it is shown hour lava flows... 
This is like a burnt bridge... 
Students` explanations: 
This is more professional, a 
bigger format... 
This picture has a sub-title... 
The graphics of this picture is 
too bad... 
 
From these three photos, students preferred a photo from textbooks A, because it gave a very clear description 
of a volcano (This is volcano eruption and lava). Describing different photos they also used metaphors (This is 
like a burnt bridge).There were also students who thought that textbook D was the most professional and had the 
best format. 
 
Drawings of the inner construction of the Earth 
 
 
  
Textbook A  Textbook B  Textbook D 
10 students out of 19 6 students out of 19 4 students out of 19 
Students` explanations: 
It is clear, what is meant... 
Colors are better here... 
It is shown better, easier to 
understand… 
Students` explanations: 
This picture has really good colors... 
A very good table is included, the 
thickness of layers shown very well... 
Students` explanations: 
This picture has more additional 
information… 
There is also extra information at the 
side... 
 
Students preferred the drawing from textbook A, because it helped them to understand how the Earth looks 
like (… it is shown better, easier to understand …). At the same time, some students preferred additional 
information to the drawing (textbooks B and D). The comments from those students included notions like (… a 
very good table is included, the thickness of layers shown very well ...) 
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Drawings of human being`s lungs 
 
 
 
  
   Textbook A      Textbook C        Textbooks B 
15 students out of 19 6 students out of 19       3 students out of 19 
Students` explanations: 
This drawing includes other 
organs as well... 
Everything is shown from a 
right angle... 
This drawing has everything... 
Students` explanations: 
Here it is very clearly 
explained how lungs 
work... 
 A lot of colors, a lot of 
new things, detailed... 
     Students` explanations: 
     There is a lot of information... 
     Drawings are too complicated... 
 
Students preferred the drawing from textbook A, where there was relevant and sufficient information`s about 
lungs (Everything is shown from a right angle). They mentioned that textbooks B and C drawing contained too 
many colors and too much new information, that made the understanding more complicated. 
 
Schemes of a human being`s bone structure 
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Textbook C Textbook A Textbook B 
19 students from 19 4 students from 19 2 students from 19 
Students´ explanations: 
This scheme has a big format... 
It is very detailed.... 
There is also a legend included to 
the scheme,  where to find 
explanations 
Students` explanations: 
Too tiny scheme... 
Here is the whole person 
represented... 
Really difficult to look at and 
study... 
Students` explanations: 
There is no head on that scheme? 
I liked this scheme better that the 
Estonian one, here everything is clearly 
seen... 
 
Students preferred textbook C when studying human bone structure. The scheme was reported to be large 
enough and the legend explained everything clearly. Small or partial schemes do not give enough information, as 
they stated about textbooks A and B (Too tiny scheme …; there is no head on that scheme?). 
The comparison of illustrations showed that students prefer illustrations that are big, colorful, and giving a 
good overview and have also additional information. Illustrations that were not complete raised some questions, 
e.g. the skeleton of a human being in B textbook that did not have its head. Complicated illustrations and bad 
graphics were not preferred. 
 
IV block – Explaining randomly chased schemes 
 
Below we have presented four randomly chosen schemes, with the titles of the illustrations in the textbooks 
and students` explanations. 
 
Textbook A - Ecological life-system of a field 
 
Students` explanations 
 
 This is a food chain 
 This is not a real food 
chain; potatoes do not eat 
potato plants. 
 This is more about what is 
produced, how food is made. 
 It is good that it is drawn 
(a drawing). 
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Textbook B – Plants at different altitudes Students` explanations 
 
  A big mountain goes up 
till the top, and it shows that 
the higher it is, the more 
different plants grow there... 
 This picture shows where 
certain plants grow... 
 The altitudes are in the 
middle, on the mountain, on 
the scale... 
 The altitudes could have 
measures, units... 
 The higher you go, the 
rockier it is... 
  
 
Textbook D – The viper catching a mouse Students` explanations 
 
 The viper wants to eat the 
mouse, the mouse runs, but 
the venom still kills it.... 
  The snake goes for the 
hunt, to eat a little animal... 
The animal dies by itself... 
  The snake bites the 
mouse, the venom gets in and 
the mouse runs away. The 
snake waits until the mouse is 
dead and then eats it.... 
 It is like a comic strip... 
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Textbook C – Equinox  Students` explanations 
 
 These are equinoxes- 
here we can see when it is 
really dark and when and 
where the sun shines... 
 ...It depends were the 
Earth is and seasons 
depend on it... 
 I can`t understands a 
thing here... 
 This picture does not 
call to study... 
  
While clarifying and explaining schemes and drawings the answers indicated that previous knowledge of 
students is important, as well as logical, visual thinking and ability to concentrate. As the schemes and drawings 
enable to give a detailed description of the material they should be attractive to create interest and will to study 
them further. Complicated charts can diminish the motivation and therefore acquiring new knowledge can be 
more difficult.  
 
5. Conclusion and recommendations 
 
Based on a general overview, students preferred the text book D, as they included more illustrations, 
naturalistic images (photos) and additional information that they liked. In some cases students said that too many 
illustrations make the text books a bit vague and confusing. Text book A was favored due to a smaller format but 
it causes pictures to be of lower quality (too small and „foggy“). Students pointed out that textbook B had a better 
and bigger format and therefore the illustrations were clearer and detailed. Text book C had the best proportion of 
text and illustration, but the negative aspect was heavy weight. 
Answers to group interview questions indicated that outstanding titles are important and topics could be of the 
same color. Subtitles were not regarded as important. According to students` answers illustrations should be 
colorful, clear and detailed. Students prefer photos, although e.g. Winn (1994) argues that using photos is not 
justified for younger learners, as they contain too much information (als o Mikk, 2000, 285). Summarizing 
illustrations at the end of chapters are preferred and students report that they understand comparisons better when 
there are also tables/charts. The picture and the text should be on the same page, pictures that discuss other topic 
than the text create confusion. It is important that the text discusses the presented illustration and that symbols 
and marking should be the same all over the book. When new symbols emerge, they should be clearly defined 
(e.g. using a special legend). 
In the third block of group interviews the preference of illustrations was explained. The answers showed that 
student prefer clear, beautiful colors, naturalistic pictures, additional information (legends) and big formats. They 
also pointed out that it is important that the illustration gives a whole picture of the topic, additional information 
was favored. Too much information and bad graphics was mentioned as a negative aspect.  
In the last, fourth block, students explained schemes. When analyzing the answers it came out that previous 
knowledge is important and that conclusions are drawn on that. Logical thinking that helps to articulate the 
answers and ability to think visually contributes to creating connections. 
In conclusion, students prefer textbooks, which have colorful, clear, realistic illustrations, which discuss given 
topics and give a good overview. Students prefer that the titles are outstanding, symbols should be of the same 
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design through the book and text and illustrations must be on the same page. Understanding illustrations relies on 
students` abilities and acquired knowledge.  
When designing student textbooks, it is important that the publisher has a connection to the target group (the 
students) and that feedback is collected, i.e. how clear and understandable the textbook is for students. According 
to student interviews it is  possible to give recommendations for designing text books in a more appropriate form 
to support student learning. According to the students, the general overview of student textbooks should include 
bigger titles, text referring to illustrations as it helps students to concentrate. More information could be presented 
in the form of schemes and tables, which summarize the text and brings out the most important details. 
Textbooks also could include more experiments and tests, that students` could feel more active in the learning 
process, it also brings the joy of discovery into the lesson. Interesting, yet simple enough experiments help to 
support student motivation and form a creative way for learning new things. 
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